U nder an alternative pathway to obtain AOAC Offi cial Methods SM of Analysis First Action status, the method, "Determination of Vitamin B 12 in Infant Formula and Adult Nutritionals by Surface Plasmon Resonance," was reviewed and selected by an Expert Review Panel (ERP) vetted by the Offi cial Methods Board (OMB). The expert reviewers determine completeness of validation and evaluate the data generated to ensure that the standard method performance requirements (SMPRs) have been fulfi lled. The alternative pathway process was approved by the AOAC Board of Directors on March 28, 2011. This process requires the methods to remain in First Action status for a period of approximately 2 years to allow additional information to be generated to monitor the methods. The ERP will then review the performance of the method to determine if a recommendation for Final Action should be submitted to the OMB (1) .
Vitamin B 12 , a water-soluble vitamin, is added to many foods to replace any vitamins removed during processing, to provide certain nutritional needs, and to give products additional value. Because of the importance of vitamin B 12 , existence of reliable and accurate methods is necessary to support labeling declarations to satisfy governing regulatory bodies. The existing methods, while successful, prove to be complex and time-consuming. Typical microbiological methods to test for vitamin B 12 require up to 3 days, signifi cant expertise, and experience to obtain reliable and useful results. This method has been presented as a suitable alternative to the conventional microbiological methods to reduce the delay in the production process caused by conventional methods.
The collaborative study (2) was conducted using 11 laboratories from all over the world that analyzed nine blind duplicates of vitamin B 12 test materials, including various commercial products, standard reference materials (SRMs) from the National Institute of Standards and Technology (NIST), and blank samples. Results from the study provided 
D. General Instructions
Bring kit components, solutions, and samples to room temperature (20-25°C). Prepare samples and standards in subdued light (incandescent light). Do not expose samples or extracts to sunlight or light from fl uorescent bulbs. Exposure of vitamin B 12 to UV light degrades the vitamin and could lead to a low recovery.
E. Standard Preparation
The B 12 kit supplied by Biacore contains a B 12 calibration solution certifi ed at 240 μg/mL. The supplied standard is to be used as stock standard. Ensure that the stock standard supplied with the kit is at room temperature before starting the standard preparation.
(a) Intermediate B 12 dilution 1.-Dilute 100 μL of the supplied B 12 stock solution to 10 mL with the calibrant buffer. Use a 10 mL volumetric fl ask (2.4 μg/mL).
( Accurately weigh, to four decimal places, approximately 4.0 (±0.0200) g of sample into a 100 mL Schott bottle and record accurately the weight of the sample. Add approximately 75 mL extraction buffer and mix thoroughly. Autoclave at 121°C for 25 min. Cool sample to room temperature. Quantitatively transfer to 100 mL volumetric fl ask. Dilute to 100 mL with extraction buffer and mix. Transfer extract to a 10 or 50 mL centrifuge tube. Centrifuge at 1500-2000 rpm for 10 min. Filter aqueous sample through a 0.22 μm syringe fi lter and collect approximately 500 μL fi ltrate. Aliquot approximately 200 μL fi ltrate each into two wells in the 96-well microplate. Once all required wells are fi lled, cover the used section of the plate with adhesive foil.
(b) Cereal (unfortifi ed), cornfl akes (fortifi ed), and blank.-See Table 2011 .16B for preparation of samples.
Accurately weigh, to four decimal places, approximately 4.0 (±0.0200) g of sample into a 100 mL Schott bottle and record accurately the weight of the sample. Add about 75 mL extraction buffer and mix thoroughly. Add 0.5 g amylase and mix. Incubate at 37°C for 30 min. Autoclave at 121°C for 25 min. Cool sample to room temperature. Quantitatively transfer to 100 mL volumetric fl ask. Dilute to 100 mL with extraction buffer and mix. Transfer extract to a 10 or 50 mL Determine average tablet weight (weigh all the tablets provided for each sample and divide by the number of tablets) and record the average weight on the reporting sheet. Crush all the tablets with a mortar and pestle to a fi ne powder. Weigh homogeneous sample accurately, to four decimal places, 5.00 (±0.0200) g into a 1000 mL volumetric fl ask and accurately record weight. Add about 750 mL water to the fl ask and disperse the sample thoroughly. Ultrasonicate for 30 min; then dilute to volume with water. If further dilution is necessary, dilute with calibrant buffer as described in Table 2011 .16C. Filter the aqueous sample through 0.22 μm Millex GV syringe fi lter and collect at least 500 μL fi ltrate. Aliquot approximately 200 μL fi ltrate each into two wells in the 96-well microplate directly. Once all required wells are fi lled, cover the used section of the plate with adhesive foil.
Note: Use only Millex GV fi lter, with PVDF low-binding membrane, for fi ltration of premix and vitamin tablets. In the absence of sample matrix containing protein and polysaccharides, the vitamin can bind to the mixed cellulose esters membrane in the Millex GS fi lters and recovery can be reduced.
(d) Dietary supplement.-See Table 2011 .16B for preparation of samples.
Weigh homogeneous sample accurately, to four decimal places, 5.00 (±0.0200) g into a 250 mL volumetric fl ask and accurately record weight. Add about 200 mL water to the fl ask and disperse the sample thoroughly. Ultrasonicate for 30 min at ambient temperature; then dilute to volume with water. If further dilution is necessary, dilute with calibrant buffer as described in protocol. Filter the aqueous sample through 0.22 μm Millex GV syringe fi lter and collect at least 500 μL fi ltrate. Aliquot approximately 200 μL fi ltrate each into two wells in the 96-well microplate directly. Once all required wells are fi lled, cover the used section of the plate with adhesive foil.
H. Determination
For SPR analysis conditions and instrument settings, refer to the Qfl ex Kit B 12 PI Handbook (instruction manual). 
I. Data Handling
Review all sensorgrams for any abnormalities. Check for completeness of regeneration of each sample.
J. Calculations
The instrument software does all the calculations. The fi tting function used for the calibration is a four-parameter equation. Select "μg/100 g" units in the "Concentration Analysis-Run and Evaluation Settings" dialog box before starting the analytical batch. Enter the standard concentrations in ng/mL, the weight of sample used in g, and dilutions in mL. If the analysis has been completed, then the reporting units can be changed in the "Concentration Analysis-Results" window under the "Sample" tab by using the drop box in the "Calc Amount" column.
Report all results to three signifi cant fi gures in μg/100 g. References: J. AOAC Int. 94, 1217 (2011); (future issue)
Results and Discussion
Based on the results of the collaborative study, the method entered the alternative pathway for First Action based on the criteria set in the SMPRs for B 12 (1) . The results of the collaborative study showed that the application of the method was not optimal for all samples types because the study was designed to use the same samples for multiple analytes. This made the task of sample selection diffi cult. However, the results demonstrated a repeatability RSD (RSD r ) of 1.59-27.8 and HorRat values for reproducibility of 0.34-1.89 in samples with levels ranging from ppm to ppb. The results clearly showed the method to be robust, accurate, and reliable for powdered infant formula, premix, vitamin tablets, and dietary supplements. Additional information on the single-laboratory and collaborative validation studies has been published in J. AOAC Int. (2) .
As Table 1 shows, there are results that are considered statistical outliers. These results were omitted from the statistical analysis based on observing sensorgram artifacts (air spikes, distortions, etc.). The data showed that the lowest level samples (S9-S12, S15-S16) could have been further diluted resulting in improved RSD r and RSD R . The results show that the measurements were below the theoretical LOQ set for this assay (0.2 ng/mL). A large number of the reported results fell below the detectable range of the assay. However, the HorRat values for these samples remained within the acceptable limits, which gives more credibility to the robustness of the assay. In addition, the dilution recommended in the protocol for samples S15 and S16 was not suitable for obtaining a precise and accurate measurement. Because of the recommended dilution, some samples fell below the calibration range and led to exaggerated variation between laboratories.
At the request of the General Referee, blank samples were generated, including lactose, maltodextrin, and lime fl our, to emulate a sample devoid of B 12 . No analysis was conducted prior to the study to confi rm if this substance is free of vitamin B 12 ; thus, it is not known if the vitamin levels recovered are a result of trace levels from natural ingredients such as lactose or the consequence of this artifi cial matrix interfering in the method. The accuracy of the method is supported in a wide range of sample types by the recovery of vitamin levels from the samples with reference values as well as the low-level samples with "trace" reference values. The results also support the idea of no occurrence of matrix interference in the sample types tested. The concept of cross-contamination was considered; however, the consistent results for the remaining lowest level samples do not support this concept. The results found in Table 2011 .16A show a thorough examination of this method in which some sample types were not optimal. Even though the sample types were not optimal, the results obtained fall within acceptable limits based on the HorRat found in Table 2011 .16A. Samples S7-S10 and S1-S2 are of limited value. Samples S7-S10 are limited because of the lack suitable reference values, and S1-S2 are limited due to the reported spoilage. The remaining results clearly show the method to be accurate, reliable, and robust.
